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SAFE, EFFECTIVE USE OF PESTICIDES 

A MANUAL FOR COMMERCIAL APPLICATORS 



+1 



> . >^ .PREFACE ^ . . - 

This manual is intended to assist pesticide applicators, in tjie' 
area of ornamental and turf pest control, prepare for certification 
under the^ Michigan Pesticde Control Act of 1976. The manual was pre- 
pared by a group of specialists headed^ by Drs. D.: Cress and C. H. 
Wamhoff of the Department of Entomology and^ Education Institute, respect- 
ively-, of^-Michigan State University, with addi^onal material from 
"Ornamentals and turfgrass pe^t co^trplf". by R. L. Robertson of North 

: r ^ ■ - . 

Carolina State University. 

. ^ A list of self-help questions and instructions for completing the 



questionSj^B^at the end of each section. If you encounter difficulties in 

' f . / 

using the manual, please consult your cciqnty agricultural extension agent 

or representative of the' Michigan Department of Agriculture for assistance. 

Some suggestions on studying the manual are: 

1. Find a place and time for study where you will not^be disturbed. 

2. ReadCthe entire manaal through once to understand the scope and form of 
^ presentation of the material. ^ ^ 1; 

3. Then study "ion e/^ecti on of the manual at a time. You may wan't^'to^ 
underline important points in the manual or take written notes as' you 
Study th!6 section. 

4. Answer, in writing, the self-help questions at the end of 6ach section. 
' Instructions on hpw to use the self-ff^p questions in your study are 

•y . ' 

included with the questions.' These questions are intended to, aid 
you; in^ your study and to help you e^alu^^ your knowl^ge of the 
subject. As such, they are an important ' part of your study. 



5, ReVekd the entire manual ortce again when you have finismed studying 
all of .^its sections. Review with care any sections that you^eel you 
do not fully understand. 
This, manual is intended to help us^ pes ticides, effectively and safely 

when, they are needed. * We hope that you will review it occasionally to kee 

the material fresh in your mind. 
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ORNAMENTALS 



Introduction 




Some plant damage is caus&d by living pests, includine: 
-disease agents 
■^weeds ./ , 

-insects and mites, and " . 

-vertebrate animals 

\" ^ ■ / 

Other causes oi^ plant problems^are: 

-too li-ttle, too 'much, or imbalanced fertilizer 

-pesticide injury ^ : * 

-improper ^lan^ng and prur?i{jig ^ 

1 ' -root girdling 

-soil conditions (such as improper drainag^e,^ 'compaction) ' 

-mechanical damal'e (by such, things as earth-moving equipment, 

mowers, and hand tools) 

-pollution damage, and , . ^ - 

-natural .aging of plants (of ten^^is taken for "damage caused by 

:s insects and diseases) 

.You must diagnose the problem before using control methods. Can ydu 

' • . ' . • ■ ' ■ 

find ^n dnsect or recogjijtze the symptoms of a disease? Pinpointing 

• ^ 1 ' 



causes of plant damage usually requires close observation. 
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Plant Part 



Whole Plant 



J 

DIAGNOSTIC CHART FOR PLANT PROBLEMS 



^ Symptom 

Re cen t ly t rans p 1 an t e d 
plant fails to grow 



Sudden death of ferowing 
plant or pla^HrT>arts ^ 



' Possible Causes & Reference 

Drought 
Excess water 

Injured prior to planting - 
. Insufficient root: system 

Disease - 
• ' Extcess fertilizer - 
Gas - 

Girdling - / — . 

Lightning - ' . 

Weed killers 



Gradual decline of 
previously healthy 
plant, p^or growth, 
> yellow syid dropping 
of foliage, death' of 
in<fividual'/shoots 



Air pollution - 
Construction - . \ 
Disease - ^ J 
Drought - 
Excess molstiire - 
] ^Excess fertltlizer - 
^ Gas - 

Girdling'- 
Grade change - 
Insect injuty - 
Nutrition -^ 
pH of soil - 



Roots, main 
stem or branches 



Malformation of growth' 



Insect inj.jary - 
Weed killers - 
Diseage^S: 
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Die-back of shoots 




Twigs or {shoots with 
healthy leaves drop to 
ground *^ ^ 

Bark splits on truhk^ 



Pitch cm trunks or main** 
branches 
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Insect injury - 

Construction injury - 

Disease - ^ 

Excess water - 
, Girdling - 

Hail damage - 
^La^ck of light - ' ^ 

Outfit ion - , ■ 

Winter injury - 



Insect injury - 
Squirrel damage 

■ f 

Lightni'iiig - ^ 
Winter injury - 



^ Ijisect 



injury 1- 



1 



Plant Part 
Foliage 



V 

V 



Symptom 

r 

Scorched or dry appear- 
ance to foliage ^ 



\ 



Foliage is yellAw or 
mottled; may^e less 
than average in si2;e, 
distorted, drop 
prematurely 



Curled and disB^rted. 
foliage 



Wilted foliage 



V. 
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Skeletoj5L'i,2ed 

Tunnels 'or - mines between 
•leaf surfaces. 

Chewed margir^s ofjf^c^iage 

'Bla|l!^ or brown spqtti'ng , 
of foliage , > ■ \ 



h-^y colo^ (sometimes 
IbfojSze^irch tint) to 
\foli,age, especiall35i;^\' 
bvergreens^.weBbing ^, 
may be .present 



White l/eaVes' or p^^dery 
appear anbe to leaves 



• 8 



j/ Exjsslble Caus.iss & Referenc\ 

Cold tempera ture^- 
' Drought, r ; ' 
Excess fertilize? t 
Excels salt oiT foliage 
High temperature 
Nutrition - 
Physical .injury - 
^ Spray- irijui 
Nearby fire^ 



ir^- 



Air pollution - ' 
Disease - 
Excess wate.r -\ i 
Graft incompatibility - 
Improper pH of soil 
Insect irrjury: - 
Nutrition - 



Insect • injury - 
Weed killer injury - 
Disease - 




; DiseaS)B - . ' 

' Drought 
Excess > fertilizer - 
lExcess moisture - ' 
G^as leak - ' 

Y Insect injury 

^Insect injuVy - 



Ins^t injury. - 



Diseased * 
Spray injury - 

Mit^s - 
» .Air pbllutiot;! - 




r bolliition - 
Disease (mildew) - 
^ Weed killer injury 
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Plant Part 



Symptoi^ 



Possible Causes & Reference 



Rolle^ leaves 
Needles missing 



1 



Flowers 



Rusty areas on leaves 

jpiack sooty appearance 
to leaves* and' sVems 

Plant fails to produce 
flowers 



Fail ^to open properly 

/ 

Petals -^ewed/ 
Short flowering period 

Fl^ower buds splif 



NON-PEST INJURY 



\ 



.^Gold temperature — 
Drought • '\ 
Leaf roller insects - „ 

Insect injury - 
Natural needle drop - , ^ 
Nutrition ;{lack of potasisium) - 
Disease - - 



Disease r(ru^,t) - 
Insect injury - 

h , 

Improper day length - 
Improper' pruning • 
Juvenility - 
Nutrient imbalance - 
Shade 

Winter injury - 

Drought - 
Insect injury - 
Spray injury - 
Win ter" injury , - 
Disease 7 

Insect. injury - 



Drought - 

Temperatures unusually high 
'and iow humidity 

Herbicides - 

Moisture - . . 

, Temperature 



Goulds the plant have been ttljured i^r-io^r-r to-plant-i^-? — — : — — : ^ 

^ Wheti,.'^ recently transplanted |lant fails to grow and where the cause 
cannot be associated with drought, excess moisture, or insufficient 
, roots, it is possible that the 'plant might haye beeh injured prior to 

planting, ft iklgh t;^^have dehydrated^ while in storage or in^. transit, or 
^ it might have been sUj/jected to an excessively high^ktemperature! 
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•Did the plant have^glif flclentJ,y \actlve roots to suppo-rt the^crown? 

V - Plants ^tllat have b transplanted may not have a^large 

........ \- • 

. enough root system to support the crown of the plant, , Therefore, it is desirable 

■ • , , ■■ U / ^ ' ' . ' 

• to p^rune thenar own of t'i^^es and shrubs that*have been transplanted to 
help reduce the amount of transpiration during the rees tablishment period. 
When pruning trees, do riot cut the central leader, rather,, ^hin out and ^ 
Jielp shape the tree or shrub in its natural form. , 

Sometimes trees are dug with a root system that' is completely 
inaddq^uate for the size of '^he pliant. Such .plants should not be accepted 
for planting. 



- ' . V-' ■ J • ' ■■■■ ' : , 

Has there been ^a change in grade or some -^-constt^^^t^ion in the vicinity 

• • ■ ■ " J" ■ 

of the plants? y ' • T 

A' ' ~ ■ . "■ ■ ■ ' ■• • ^ 

A change in grade Clevel of the soil) or some type of construction 

V work in the vicinity of plants will change the goil .enviroiWent which 



V 



for some species of plants ^an result in their decline and eventual death • . ^ 
"A few inches of clay,. fill^^^er the ro^ts of a beech tree or do^o6d*can 
be disast^rbus. Disturbing the -roots of hatd maple^ wilj. often result i»* 
their showing early fall co4or and eventually the "death of branches followed 
by^de^th of thq^ trees . - o ' ^ 

\ , ■ . ^ ■ 

I SNSoil pH a cause of the problem2 , \- • . x ^ - 

• ' ^ — ^ ■/ ^ ■ 

Plants' in order to make good growth should be grown ^in soil with an 
optimum pH (soil? reaction) . Mo.st plants 'g'row 44X1 in a pH range of 5'./5 

■ , ■ ■■ " ■ ■ • a: 

to 7.S. However, some plants" such as blueberry and tfaJhododendl^on require 
That they fe^ grown in acid soils (pH 4.5 to'5.5). Other trees like the 
pin oak and iiolly will develop iron ^chlorosis when growh in alkalijjd soils 
(pH 7. Vto 8.5) . ■ . ' ^. ■ 
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Aj|e plants suffering from malnutrition? ^ 
.f Plants require certain elements which are essehtial fijr growth and'- 
'-proper development/ A minimum supply of particular elem^^nt /can cause 1^ 
^thfe plant to be stunted, have yellow, mottled Or scorched. W 
ctopletely lacking can result in the death of brarichW/ ; 
more common deficiencies associiated. with trngmental'planCS are: 

Ni trogen - Yellowing of theVoliage . AltFi^^ plant 



may show tSae "symptom, it will' be expressed in the' - 

. ."■ " . . ::-;:vV^:v,-;-//^ . -.■,„;, , ' 

^oldest Ifeaves fii^at. - ;V ^ • . ^ « 

^ Potassium - First expressed algng the margins of the older leaves, 

\- / which will become scorched. Older foliiage will drop 

prematurely^ producing a leggy .appearance. ' < • ' 
Iron/-- Chlorogis ±s coTOonly assoc iri sail 

wlth>a pH abpVe the aptJjmum' fo.r that siecies. VTh^ symptom- is 
a'.y-ellowlng of they^fs^atfe between the ^eins while the tissue 

■"^ ./ y . \ • V : ."■ / . 

- adjacent to ^e veins remains green. , ' ^ ^ ^' 

r Soil .tests can be used ^t^o determine the levels ;ah<rbalance of -the 

mineral elements in your soil. ^ Application of the appropriate^ f^^^ 

■ • ■ .-. -1^ ■ •' ■/-'-^ • ■• ' ' . . ■ . • • , ;- \' 

can correct the deficiency. However, it should be recognized ^hat sirai 
/; , . • i»v. , ' , ; V ■ '■ y 

symptoms may result from other, causes and .that fertilizer i^ riot a panacea 

fqr ai|.l the/ ills of plants. JL . i 



as the plant been fertilised or has an excessive soluble salt condition 

^ ^ ^ ^ ^ ^1 ^ — . ^ 

'developed? - \_ / ' \ ^ ^- ^ ^ 

-Too much '^fertilizer, especially Soluble forms, can cause problems in 

the growth and development of^^ahts. Plants growing in . containers (pots 

or plater boxes) w;fcthout^-^alnage holes cai^ become the victims^ of a buildup 

desalt within the container^ Plants expend to eitl^.of^ these conditions 

' \l ^ " ■ . -r^ ' ^ ' 

will dehydrate, i/The rapidity of dehydration will depend upon the * 



eon'centratj9.on of 'sait' . The corrdition will develop slowiy in containers" " 
unless fertilizer was applied^ .in which case the defecation will be as - v 



-rapid an^;ihjurious. as' too much fertilizer applied tb plants in the garden. 
Always .follow ins true tipns^^dn xisihg. fertilizer, on plants a:nd avoid 
growing planets in containers .without drainage holes. If too much fert- 

■ ■■■■ M : " ' ''^ . ■ - ■ -. • ^. 'i > — ' ' 

\ 'ilizer has been * applied, it might?rbe leached put 'of the root zone* by 

'•■'■•."'..'■*-■' * " ' ' , ■ ' ' 

■ ;;:;:appJo^in^ llibera^^ quantitiies of water ^Q\the soil. : Soluble saLt problems can 
^; be* con firmed: by making a. conductivity test upon a^^ample of soijl. : ' v V 

Did- tKe plant dehydrate due to lack of water?- t » V " / 

. . : All plants rfeqaire.^ some wat;er and most plants ^require', large quantities 
if they are going to grow in a norraal manner. . Although most plants . 
receiv^. adequate- moistuj-e as a. result- jof rainfall or-by' aj^tificial means, 
there are. times when plarttsv. can dehydrate ; par ticula=t"ly following* tr^s- 

^' '. /" . "^"^ ' ; ^. ■ • , . ■ A ■ . ' ^ ' ' ■ • 

iV 'plant irig or^ if they are growing in container^ or in'^Wariou^ adverse sites 
-iri a landscape (under building overhang). Follow transplanting, plants, 
should be watered .periodically until^ well-established. Plants' in containers . 
and in adverse slfes shotild be watefed on a schedule to assure adequate " , 
supplies o*f wMter for their'.grovth. ' . ^ V 

' '\ '* - ' 'r - \ ■ '■ ■ .: 

Are the; plants, drowning? ' ' • " : ' ' / 

TcPofmuch water about the roota^ of most 'plants used in the' landscape 
can result in .their decline.. and ultibate:^ in their death. PTants requi-re 
some oxygen in the ;soii for good -growth and development. Planting sites ^ 
should be weil-dra4.ned or measures ta^ken vto artificially .drain the' site 
prior to planting.. Rocks ^or gravel ^^laced ^in the bottom of. a planting 

hole will not fdnction as adequate drainage-. Drain^e systems must be con- 

J ' ' ^ : ^ ■ . ^ \. ■ , - • . ■. y . • 

nected to free flowing ^draihs to be effective. ' 

* • . . ^ s ^ . ' - - • 
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Were the f^xice^ of nature the cause of plant injury? 

The forces of nature can f>roduce some, dramatic forms of injury to . ' 
pi^ts. But tfcc}/ can also produce injury which is more subtle and more 
difficult to identify\as to possible cause. 

A. Lightning injury , al^ougli not'^too common, can be the most dramatic 
\ . form of injury- Mo3t trees s'truck by lightning, , but not all, will ^ 
' ^ ' have large /areas of wQod exposed with bark hanging. in shreds. 
^ _ ,Hpwjeyer, at. times there may be no visible symptoms and the diagnosis 



may have to be made 6n circumstantial evidence ,' such as : was there 
a recent lightning storm and is it probable that the tfee might 
y have been struck? Trees struck by lightning may die w4^hin a few 

J days or they may live for a number of years^and then 4ii or they 

may "survive the s'trike and live to an old age. However,^ trees with 
exposed wood should be treated by an arborist. Valuable specimen 
trees should be protected by having lightning conductors installed 
cy' in thiem by an arborist. 

B. Snow that is wet and piles up on the-b-ranches of plants can cause 
damage in' the form of breakage. A more subtle form of injury 
can result to broadleaved evergreens whith'are bent to the ground 
as a result of snow, recover in the spring but commence to die the 
following year. This delayed symptom is the. result of physical 

^ damage done to the bark of the branches whilfes^under stress and snow. 
It can be prevented by providing some means of physical support 
prior to the onset of winter. 

C. Hail causes physical injury to leaves and stems. In some cases, 
branches iajured by haiL may die. ^ ^ 
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D» The winter environment , especially late winter, can cause problems, 
to many plants, including: freezing injury to buds and shoots, 



desiccation of ^^vergreen foliage^ .and craclkng-^f stem§. .Some 
evergreens . (especially broadleaved evergreens) when exposed to the 
_ direct rays of the sun inflate winter, while the ground'is still 
frozen, will winterbum due to- the lack of moisture or from extreme 
temperature changes/ >. - . 

£• Wind can semetiaes' cause serious problems to plants, particularly ^ 
^hen it carries san^ that abraids the stem/ commonly at the ground-- 
line, J This form- of injury can be prevented by maintaining A cover 
crop on the ground to stabilize the sand. 
F. High temperature will of^n result in a short flowering period and 
if moisture is in limited i^^pply will contribute to leaf scorch. 
/Fire will Scorch foliage land can destroy the cambium which will 
result in the death of plmts. 

y 

Have the plants been injured as a result of a chemical? 

Various types of chemicals applied to or drifting onto plants can^cause 
injury or theiir ultimate death.' - 

A. Air pollution. In industrial ar large urban areas, air pollution 



^ can cause^ damage to sensitive species. In such a situation, the 

problem is widespread and not limited to a single yard but will 

cover* a larger geographical area. Avoid planting sensitl]ve species. 

but better yet "'act to clean up the air. 

3. Animal urine. Dog urine can' be toxic to lawns and a^amental. 

plants. .Female dog urine can cause circular dead spots in the 

» 

lawn and the urine _ of male dogs can cause unsightly brown areas on 
the lower portion of valuable evergreens. Cats confined to a small 
, area can cause plants to decline due to the excess salt uroblem 



.which develops in the site wKe^-e they urinate. Various repellents 
^are available that are supposed to disco'urage visits by stray dogs. 
However, repeat applications are necessary. / , * " 

Septic tanks ^ For years tree roots have been a problem to the ' 
proper functioning 'of. drain.j£/elds,,^<^ofe recently, drain field, 
effluent has been causing problems to trees. Borax and chemical 
agents used in laqndry and ci^ajiing products are leached into the 
• soil where the^, cause injury to plants growing in close proximity * 



to the drain. f 



Spray injury. Applying the wrong chemical^r improperly applying, 

^ , « . ' ■ . '.' ■ , . 

a pesticide can cause injury to plants. The most common forfn of^ 

V ■ ' N: 

spray injury is leaf burn, particularly the margins or tip of the 

leaf. Tli^p rope lien t in aerosol sprays or the emulsifying agent 



can be responsible for; injury to some plants'. Dormant oils applied 
at the 4/rong ^tlme of the year or to sensitive species can also 
be responsible for plant injury. 

Weed killers. If the new growth of plants is malformed and the leavfes 

cupped and chlorotic (yellow or white), it Is pToss'ible' and highly 

probable that a weed killer, such .as 2,4-D or dicamba has been' 

applied in the vicinity of the plants. Some weed and feed lam 

fertilizer contains dicamba-, an e:?cellend weed killer but it should 

not be applied above the root zone of valuable, trees and shrubs. 

Spray application of 2,4-D type weed killers should be made only on 

calm days, as certain formulations may drift onto valuable plants and 

cause various fnal formations of growth. Nonselective herbicides 

should be used with caution as they may wash into areas where they 

Qould kill valuable landscape plants. Spray equipment used to apply 

weed killers should not be used for other purposes. .. ' 

in: 



Are pets or other animgls responsible for the damage? ^ - * . * 

Animals of all kinds can.cause ^Considerable damage to plants. Canine 
> urine Is one bf the more common animal, problems • Girdling of the stems of 
plants 'by certain rodents , is also common.-. In addition, • rabbits can decapitate 

, ■ ■ - " ■•■ ■ ■ ■ ■ ■ • ■ ■ ■■ , : ■• 

or chew the bard of young plants ."^^ Deer will eat the foliage., bark and t^der 



shoots of pYants. Othe^ large aiiimalsj^|nu damage .' trees tj^"*ciawihg ^ o rubbing 
the bark- ,of JK tree tirunks , chewing the foliage , compacting JLhe^oil (when 
confined to"\ small area) and by physically breaking the plants. 

Much ofxthis type of ^injury can be p^revented by fencing -out the^^rylmals 
or by applying various repellents to young plants, especially prior, to the 
onset of winter. 



Could a leaking gas line bej^h^ cause of death of the plant? 

^. A leaking gas line can cause a rapid or the slow death of plants. 



•If trees and shrubs have -been growing vigorously for a number.,^UE-^ars and 
t^n suddenly decllrfe in vigor, even diej within a matter of days, cotV^ider 
the possibility of gas injury to the p^nts if-'they are within 100 feet^of 
a gas line. The ^as company can check the area with a gas detection ineter. 
However, before calling the gas company check for girdling ro^s , or othei^ 



causes of the'" dejiline. 



Is the plant beting strangled to death i 



A., Va decline in vigor may be due to *the girdling action of a wire 
or iaylon rope encircling 'the stem or to the action of girdling- 
roots or lianas of some^ vines Vylon ropes used to secure the ball 
of soil during transplanting md gu3^ires th^t supported newly • 
planted trees should be r^oved when no longer needed. At. the 

■ 7 
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time of planting, be s\ire that the roots are properly distributed 



in the planting ^ite 'and that there are tio'enciispiing roots on plants 
fhat were produced in con^tainers. ' ^ ^ ^: 
B; .Plants can also be ginrdled by rodents. *R«deirts do most of theij: 
damage during winter months when -.they are short of their natural ^ 
"rood supply. This form pf dalpage caij^^lJe "minimized by the careful 
» use of' ppison bkit and Jceeping^^^^h^ atea clear of weeds, 



^^/Z. Many^ of the acjj^t^^^es of m^n can also result in girdling valuable 

■^^^^ ^ plants. 'Injury caused bjNmQwers, "Lawnmower Blight". ,^as^ increased 

\' considerably wiS the use of riding mowerst Cultivator Pr hoeing^^ 

injury will often cause young plants to dffev^^^e activities of , 

children with new hatchets sometimes results in the' loss of valuable 

trees. This type of injury can be avoided by the proper use of 

equipmei^t and the close supervision of ^ildren and employees . 

D. Delayed graft incompatibility, although n\tx4 gl^41ing action, is 

somewhat similar in end results.- The union of some grafted or ' o 

budded plants fails to function arid- the plants die. Very often 

■ ' * ■ ' ■ ■ ^ . •• ■ 

this is preceded by a mass floral display. C Inarching (grafting) 

\ ■ 

can sometimes- be used to safe a tree but normally when £he condition 
is noted' it is too late to iniarch. 

^ ^ .s?> . . . ' ■ 

Doe^: tlie plant fail to bloom? ^ ■ 

A. Perennial plants will not bloom during their juvenile stage oi 

growth, which ^or some species may be 8 to 10 years. Plants that 

'* ■ 

^^ ' are making rapid vegetafive growth as a result of excessive applica^- 
tion of nitrogen may fail to bloom. Some*" species of plants are 
biennial by nature; that is, they flower profusely every other 

• yeat". In addition, environment plays an important part in the 

, •• • -12- 
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flowering of many plants. Cold temperatures of winte^^^Jiiay have 
frozen th| flower buds or tHe plant may . be sensitive' to ^e length * 
of the da^,. i.e., chrysanthemum and poinsettia., ' ; 
'jj^ B. . Many plants bloom on wood produced the previ^Dus season ;^in pruning 
plants- the flowfer. buds may have been removed. Prior' to pruning 
flowering trees and shrubs, study the floweriijg habit to a^^oid 
' removing valuable flower" buds. * 
C, Flower buds will^plit^ (blast) f^r a number of reasons but mos t 
coiumoi{iy^~3ie problem^^ related to temperattfre, moisture, or both. 
• Bud^^that develop the^' calyx during cold or dry pe^riods will often 
result in flowers that blast when the temperature warms^^^^^Hecs? • 
moisture strfess is removed. The^^dev^oping p,etals and pistils cause 
!^ ' th'e calyx to split. Torcing plants into, bloom in high temperatures 
cai:i also cause splitting as is seen in .lilies f.orced at too high a 



'temperature. Growth regulatoi5S. and weed control chemicals can also 
cause bi^s to blast. Do not apply herbicides in the^^-vicinity of 



valuable plants. Plants grown f torn- cuttings , grdf^'S', or buds will 
flower more r.eadi^y than seedlings. I.e. lilacs ^nSh-wiateria. ' 



. DISEASE AGENTS 

■ " ' ■. j. * 

Fungi, bacteria,\ viruses , nematodes, mycoplasmas , and parasitic plants 
cause diseases of landscape/plants. Most common-^diseases are' caused by fungi. 
The envii^onment is of major importance to the development of disease in 
woody/ plan ts . For example: 

-A sudden drop in - temperature in the fall or early/ winter increases 
the susceptibility of planf^s to cankers caused by fungi. 
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<f ; -Waterlogging of the spil contributes to. the development of certaiti ^ 
. ' - * • ^ ^ . ^ . ' ' j 

'^"^ * root rots. ^ . V ' 

, ' r ^ ' 

-Long perio^^ of rain can cause an increase of such fimgal diseases 

as scab arid leaf spots. . - j . ^ I \ 

■ . » / ■ / ■ \ ■ - 

"The' more common diseases of landscape plants aire 'cies crib ed below. 

' Vascular Wilt ' ' 

Vascular ^ilt fungi of shade trees are of two types: 

-Jthose that infect roots (Verticillium wilt) , and ; 

-those- that inject stems' (Dutch elm^ disease) . ^ ' 

The organism that caiises Verticillium wilt is present in the soil. 

It sprea43 upward from the roots through sapwood and int^rfers with water"^' 

movement and other plant functions. TDutcTx elm disease is transmitted by 

elm bark beetles* , ^ * . s ■ 

In both diseases , le^f lilting, brown:^ng between veins , and leaf drop 

usually begin in one branch and progress through the tree. Dead and dying 

branches, sparseness of the crown, and ^reduced twig growth are common 

• ■ ■' ' 

sytni^toms. Another is a dlscolpred streaking in the wood of affected branches 

or in, the main trunk. ^ 

Leaf Spotg / \ ^ . ^ ^ 

Fungal leaf spots occur on most Icinds of opiamental plants. . They usually 

• A, • . " '* 

appear first on the lower leaves. Th^y may begin as dark brown, pin-head- 

; V ' \ . , ■ ' . ■ • 

sized spots which sometimes ]iave a yellow halo. Spots may enlarge to cover ' 

•an entire- leaf. SmaUr7"hlack structures the size of pinheads are in the ^ 

■ j^ii . .. % 

center of inany leaf spots. As the spots become more abundant, leaves may jj- 
yellow, die, ahd drop.' • K 
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Leaf .spots ^re more conmon in the 'early spring and fall. Wat condi'tioris 
usually are necessary for infection. Healthy aits'become infected when the 
fungiJS spores are: \ \ ^ V^^^^^^^^^^^^^^^ 

*-splashed onto them from ihf^ct^d ^leaves on"- the 'Igroijnd,'^ ' ^ ^ ' 

-blown to them by the wind, :or 
.•• ^carried to them on clothing and toolsS/i ^ 

Scab ' " . . • ' - ' . ' , 

— r ' • .--r* • . . ; 

* Apples, crab apples, and pyracantha are susceptible to the scab fungus. 

• ^ ■• i'-^- ■ ' ' •■•'■■^ 

Symptoms xrfcldde: ' " • . 'li - 

-spots on lea^;^ anH" fruit, aivd ^ ' 

-^premature defoliation. ^ 

Scab first appears as. olive-green^ spots on the underside of new leaves. ^ 

These spots become brown and ^W^ety; then leaves feurn yellow and drop pre- 
, maturely* Emit may ije come in^fected at any (time with circular, olive-rgreen * 

spots that later become brown or black. The fungi, overwinter in infected' 

leaves and produce spores in the spring. 

Powdery Mildew 

Powdery mildew'^^ccurs on plants botli^inv green-houses .and outdobrs. 
Common hosts are rose, zinnia, crab^ap^e, euonWusV^and crafie myrtle. ] 
Powdery mildew may produc^/^ white powdery coating ^^^e^Tre^^^a^ buds, or 
^"tems of highly susceptible plants. The new growth is stunted and curled, 
anp-leayes may become dry dnd drop. The flowe/r buds are often deformed and 
may! fail to open properly. ' 

' . ' ^ / ^ ■ '/ ■ ' ' ^ ' 

Bacterial Fire Blight ^ ^ ' 

Certain varieties of apple, flowering crab, pear, pyracantha, mountain 

ash, and quince are highly- susceptible to fire blight. Hawthorn, rose, 

cotoneaster, spi'rea, and amelanchier are affected less seriously. " 
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jJehe signs of f^re blight are: 



-BlosacMS ami lea-^fe-.sucidenly wilt, turn dark brown, shrivel, 
and diet but iiaually remain attached. ^ 



-Secondary ihfections st^rtvin the small twigs, progress <ioiS/n 
the stem, and may in^lve^whole branches; . ^ ' 



-Blighted terminals "may bend to look like a shepherd' s "crocfc. 
-Dark streaking of the%ood extends several inches beyond fbe 

diseased area. . , 
-Cankers onj limbs are shrunken, :Bnd are dark brown to purple. 
An orange or slimeloften oozes from them; 
1^ The bacteria overwintet in cankfers on the plant. They are spread 

-wind blown rain, 

-insects, and '1%' — 

-pruning tools. \ ^ ' 

Nematodes \ . . ' 



. Many nematodes live in the soil and feed ofi plant roots, S6me kinds 

^ \ . 

cause small knots on roots; others^kill ^cher tips of feeder roots.- 

' . , ■ ■ ' c 

. .The above-ground symp^ms'of nematode damage may include: 

-yellowing foliage, 3 ^ 

' -stunting, and , > . 

-a general decline of the plant. " * ^ • ' 

It is difficiilt to distl^iguish between the symptoms of nematode ^damage 
and root rot infection. *¥ou may need to have soil" and* plant samples examined; 
in a lab6ratory to confirm ^nematode infestatipn. Root-knot of boxwood' is 
an example of a nematode' disease of ornamentals. - * 
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Disease ^Contr ol • • ' . * * . ' 

*^Reg of chemid^ls av^labl^: for disease control linclude : 

..r- -Protective chemic^als applied to foliage; f lowe^rs , and fruit. 

V 'jhey are subject to weatfiering and must be reapplied regularly. 

^ ' -Systemic chemicals./ The^^ can be applied les^ frequently/ • ' 

< ^ — i:Soil fumigants. Use of these to control soil-boi?he fungi, ' 
_ ^ . • / ■ A ■ . ■ ; . ^ , .... 

.bacteria, and nematodes -is -economically feasible in the production 

and establishment of high-value ornamentals. ! , . 

■ • ■ . ' ' . • ' ■ ■ ^ . ' ' 

There are no known chemicals for control of viru$. With few exceptions, . 

disease-controlling pesticides will ilot eradicate disease-producing agents 

after infection has. occurred. ^ Careful mari^^ement, including ^mrtinir|g, out of 

"dead and dying plant p.arts and the removal of infected leaves ,Nso«pled. with 

preventive use of^ the correct fungicides^ and bactericides, prevent further \ 

spread. In some situations, routine prieventive use of a pesticide is the only 

practical way to protect highly susceptibl^ plants, Your local extension 

agent cap help you identify your pest p^dblenis tod select the correct pes.ticide. 

' ^ ' WEEDS \ * V 

V, " . . - - . , 

Many^: -kinds of weeds are pests in landscape plantings. * . * ' 

A - ■ % ■ : ' ■ ■ / 

Anij^u al Weeds • ' 

■ ■ i . . . . ■ . ■ ) • . - 

Aniaual weeds are most .trouj^^esome in intensively cultivated ornamentals . 

.Common annual w^eds in ornamentals include: 

• -grasses (crabgrsss, foxtailgrass , fall panicum, and' barnyard g^ass) 

which germinate during the spring and summer " 

■ ^r-n . ' , • „ ^ j ... 

-annual bluegrass and annual bromegrass, which gierminate during the late 



summer pr fall, 

V ■ 22 " 
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-annual broadleaf. weeds (purslane, pigweed, and lambsquarter^ .which . 

germinate during the warm season and arfe killed by hard frostT' and 
-those that s.uryive freezing temperatures Xtforse-weed, common chickweed^ 
bittercress, and pepperufeed) «i /\ * - ' 

Biennial *and Perennial Weeds "^T^ - ' ^ 

* Biennial and perennial weeds are most troubj-eteome in uncultivated orna- 
mentals. They have underground plant parts that survive from year to year. 
"They axe ^spread in several .ways : . ' . ^ ' 

-Many spread easily when carried in soil, in root balls,- and on 
cultivating equipment, as well as by seeds. These include Bermuda 
grass^ Johnson grass ,' quackgrass , nutsedge, mugwort, and wild garlic.^ 
-Seeds of perennial weeds such as dandelion and goldenrod are spread^ 

primarily by(.wind and water. 
-Hprse tail' rush is spread T^y vtnderground plant parts and by spor 

Weed Control , * \ ). ' 

Consider both the weeds and t;he ornamental, plants whW choosing control , 
methods. You. can use cultural methods , mechanical methods, herbicides or 
combinations of the three. Many weeds ate resistant to some cultural or 
chemical controls. No herbicide is safe for all ornamental plants. Newly 
planted ornamentals^ usually' are more easily injured by hcRrbicides than 
established plantings. The label will tell you , how to use a herbicide 
safely and effectively. ^ , . ' , . ^< 

Herbicides kill weeds through the leaves> or the roots or botfi. Selective 

a. . ' ' ■ 

herbicj^des kiM some plants without killing others . Nonselective herbicides 

kill mos t pl^ts in the' area of application,^ 

, . ■ ■ . . . .K ,„,. . ^ 





. • • ' ^ ^ ■> ' ■ ^ . ^. 

"The main types of herbicides used in or afbund^omamentals arg" 

V y^-preemergence. herbicides , 

-pos tepiergence herbicides-, ^d 

-soil .fumigants >arid steri^ants. ' 

n ■ . * ^ . 

. . - " ^" . • • *^ • 

Peiffeistence varies with the herbicide an'd the 'dostge. ' Persistent 

J . 

icide3^may leave residues that may injure a sensitive crop planted 

. * • , • . • ' ■ 

lat^r. Repeated applications of .persisten?-herbicides also can injure o ma- 

• ''■ ^ ' iv^ • • ' ^ ., \ ■ ^ ■ ■ . ■ .. ■'( 

mental plants under certain soil and climatic? conditions . Granular' form- ' 

' •• . ' ■ ■ ■ ■■ \' ■ . \ '"-'^ 

.ulatibns are an efficient way to'^pply preeme^ence herbicides, Pos temer- --'i 
gence herbicideg usu^illy «ai;e l^s:^ persistent that preemergence herbicides. 
They usually must be appli^ as. a directed spray. ^ * 




Soil fipi^bgants are nonselective and cannot be used in the root jzones^ 
of desir^le plants.. Use fumigShJ^ before planting. The label will specify 
waxt-ing periods |^etAre en treatment^ aii\^ Ian ting. 

Soil sterilants will control most weeds .Jpr long periods .of time. In 
humid regions, however, no material is ^Pcompletely effective for more th^an one 
season. Soil sterilants kre nonselective. ^ They can damage nearly trees. 



shrubSj^nd turfgrass through ^oot uptake or movement of 'the chemi( 



uptake or movement of "the chemical by 



win^a or water. . , ' . . 



INSECTS AND MITES ./ ' . . ^ 
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Ornamental plants are daiaaged by many , klinds ' of insects and mites, ^ome 

/ , , ■ , 

suck sap from plants, others chew on ^r^tunnel in plant ^iJarts .or cause 
damage. in other ways. . . . ' ^-^ 

• P"'"^".^^ very susceptible - to insects and mites and require- 

intensive '|)est control..: Other piai;its - are rarely attacked by insects or mites. 



Pest insect ^i^nfestations varyfl^rom year fo year, and control is not'aflva^MS' 
neeMed. I. . . ' \ • . ^ 7* . - 

.Hiefe are^-seve'ral kinds of Insects *4«id mites that you ^hould Recognize. 
'They can be group^ci -Recording to the part of- the- plant theV, fedS on ^ad thfe- 
kind of ..injury they cause. ^ ' 



. , Insects- and Mites thSt Daifiage Leaves^ 
* BudSfc, Fruits, an J Flowers ^ ' 



Caterpillars are the l^^rvae of butterflies or moths . "Caterpillar^ chiew- 
plant parts and^^.iifay completely defoliate a -{jlant. Some form webs, or tetits 
"Vn, the branches, ^^-^w J^ore into the plant and feed, inside. Some have 
more than one generation per,^year. . ' 



Beetles are hardshelled insects .\ Many have spots, stripes, or- other markings. 

Both adults aud larvae may damage plant parfs by boring into or cbewing^^ ^ 

/ \ ■ ' , , V ■ . . , ■ . • ^- . ■ : . 

them..' Some beetle's are active only at night. ^ 1 \ 

■ ■ . ' 

" Leafminers are the larvae of small flies, wasps , 'moChs , or beetles. : Th^y 
..feed insid| the leaf. ^ Damage .appears as bjown or disctstl^ored blotches, or * 
winding tralds on 'the leaf . ^They may be more than one generation per year. 



^ Aphidss , are smal^^^sof t-bodied insects that suck sap through tiiiy needle-lik^ 
mputhparts. There| miy be s eve ra:3r-'gei^e rations in a swingle season j They may^'be 

. ■ V * ) * ' \ « 

green, red, or black. They feed on steuis, terminals or undersides of leaves. 
Foliage often curls or is otherwise distorted. Some aphifljs transmlSt' plant 
V. disease. Aphi.ds produce honeydew, a. sweet liquid'^Hich; collects on the'-^i^ 
foliage. A black sooty mold may '«rowM3n tl^e h&neydew^^v ^oty ^old is con- 
trolled by contrpllmg the'aphids. s. . ".-A ' • 
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Mites are closely related t^ insects.. They are ^ hard, see without magnification j 
•Eggs, young, and adults -all^ may be present on ah infes ted^plant at^ the same 

time. ' Spme form^'webi ^pn the lower leaf/ surface. Mites -'da^age„ leaves by ^ ' 
^"sucki^^g. sap..^^ n/e foliage becomes stippled and may turn off-green, yellow, 
, . o.r o-range.. ,Mites*may produce several generations in a single Iseason*. 




^ace^ugg^ -are sm-all,- broad*, flat' insects^ with clear/ lace-like l^ng^. E&gs/ 
• yo^^gJ a^d adulte^-'all may be on. a filant at the same time. Both Adults and 
yWig suck sap 'and ojausa off-colored speckles, yellowing, and lea^ drop. • 
,Man5^smalls\b^ck, vata of 'excrement* on the undersides* of 

. leaves are evidetice of lacebug infestation. 



Insect Pas,ts"'of Trunks, Stems., or Branches 



Scale Insects lad Mealybug^ -may kill large branches^ or yhole plants. Some, 
attack Ipaves and ^buds.^i Both insects secrete a protective waxy substance . 
^hem. 



which covers jthem... 

5" . 



Mealybugs move -on the plants as--bpth:-young and adults. Newly hatched scale 

insects (crawlel?^) move around on the planr't. Mature scale insects, however, v 

. , J. ' ■ . 

are securely fas tened ^ to ' the plant 'surface. * They may be circular, \oval, 

or pear-shaped. Large -numbers may form crustS^ on the' plant. They lay eggs 

2meath^Ke protective covering. ^ ^ - \ 

ers are larvae of soine motjia' andybeetles'i They do the most damage ±n > 

^ ■ / ■ ■ " ' • ^ : ■ ' " ■ ■ ' ■ 

trie tissue just under the bairk. Plants in poor health are more susceptible^ 
^ ^9^^tack by borers. One to several years, may be required to complete a 
/life cycle. \\ \ ^ v, . / ^ . 
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Inspect Pests of Roots, 



Grubs, are the larvae of hardshelled beetles or weevils • They usually are • 
white with brown heads. Some have legs; others^re legless . Grubs eat .plant 
roots and may weaken or kill a plant. ' 



Root B^ers are the larvae of moths or beetles. Iliey are shaped like grubs 
'or caterpillars^ They are .usually a whitish color. 'Root borers/ damage 
plants by eatiag or hollowing out plant roots and crowns. 

' ' ' \ \ ' ■■ 

' ' / ' 

Root-Feeding Aphids weaken the' root system of plants. They damage roots 
by sucking sap, which may cause galls to form. Root aphids look like 
foliar-feeding aphids. Some are serious pests of foliage as well as < roots. 

Galls are swiellings of plant parts. Many kinds of insects and mites cause galls 
and live inside them. Galls are ^unsightly but us^ually are not harmful to 
"the health of' a plant. ^ . /' 

Insect and Mite Control u . 

To control insects and mites, direct-the*pesticide at the stage of the 
insect or mf^e that is causing the damage. In some situations, preventive 
use of insecticides may be necessary to protect plants from infestations. 
Your decision tp use a preventive insecticide should be based on a previous 
history of infestation in your area. Your local extension agent can help 
to identify your pest problems and select the correct pesticide. 

' - VERTEBRATE PESfS . . ^ ' .^ y 

Vertebrate animals may damage ornamentals in seyeral waySt^-' Some'^Csuch . 
as mice and moles) feed on roots and crowns. Others (including mice, rabbits, 
deer, and woodpeckers) feed on stems, trunks, twigs, or foliage. ■ ^ 

2' 
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Barriers, trapp^g, repellents, and pegrticides all help control vertebrate 
pestg. Control of the insects on whicjj vertebrate pests feed is essential, 

■ , - -J ■ ■ 
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SELF-HELP QUESTIONS ON ORNAMENTALS • V 

Now that you have'-^udied this section, answer these ques tions . ^^rlte 
the answers with a 'pencil without referring back to the text.^When you are 
satisfied with your answers, see if you are cotrect by checking them in the 
text. Erase your answer and write in the correct answer if your first 
answer is wrong. * * 

1. What could cause curled and distorted foliage of an ornamental? 

'2. What could cause rolled leaves of ornamentals? ^* 

3. What does disturbance of the roots oJ^hard maples do to the tree? 




4. What is the optimimi range of pH for most plants? 

5. . How can the level and= balance, of fertilizers in a soil be determined? 

6. How can excess salt be avoided in a soil? 

7. When are plants particularly susceptible to dehydration? 

8.. How do rocks or gravel in a pltoting hole affect water drainage? 
9^^^^Hw'"d^ snow, injure plants? 
lO. How can dogs be discouraged from urinating on turf and ornamentals? 



11. Why are deer sometimes problems in ornamentals? v 

12. What' problem is indicated by a sudden decline in vigor or rapid death 
of a previously" vigorous tree? / ^ ^ ^ 

13. Why should wires or ropes encircling stems be removed when no longer 
needed? , / 



14. What is the common cause of. splitting "(blasting) of flower buds' 



15. What conditions favor the development of diseases or .ornamentals? 



16. Where is the orgiiism that causes Verticillium wilt found? 



17. Does wet or dry condition favor the' development of leafV^pot disease 
of ornamentals? ' *• . 



1-8. Where does the fungi of scab overwinter?- 

19. What is the characteristic sign of powdery mildew? 

■ ■ ■ <^ 

/ - • . ■ .. . ■ * ' ^ * 

20. ' Can fire blight be carried from tree to tree by insects? 

21. How can you-positively distinguish nematode infestation? ^ 

22. ^ W^idti types of chemicals are used for disease control of ornamentals? 



*23r whati ariso SQinc co^ ornamenta'ls? 

24. How are ^)leiliid^l:lan'd:p^ spread from place to place? 

25. Sl^ould-soil fumigants be applied before or after planting? 



26. What kinds 



of insects cause mines in* leaves? 



27. How do mite^ feed on" plants? 

28. Can adult scale insects move on the plant? 
*29. What causes galls on plants? 

,4 -.. ' : 30 ■ 
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TURING RASS 
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Introduction 



Pest control in turf grass includes r 
-good cultural practices and 
-chemical pest control. 

Turfgrass problems often result from ^uses other than pests. These- 

i . ■ • ■ " ■ " 

other ^usei include: 

-improper watering, 

-improper fertilization practices, 

-injury from pesticides, /- ' — 

• -accumulation of excessive thatch, ' , " , \ ' 

-improper selection of turfgrass species, 

-improper mowing height, a. , 

-poor root systems, % 

-soil that is either too acid or too alkaline, of , 

-an accumulation"" of soluble salts in the soil. 

Be sure to "consider these factbrs when diagnosing and * tre|^ng turf- • 
grass "problems. The secton on "non-rpest injury" in the discussion of 

■ i ■ - ■ • \ ■■■■ ■ ■ -^^ 

ornamentals wi:|,l aid in identifying some yf - these problems 

' . DISEASE AGENTS ^ * 

The major diseases of turfgrass are caused by: 

-fungi, which can -cause root rots and foliar diseases, and 

-nematodes, which feed on the roots* 

Stands of diseased grass may look thin and unthrifty or contain streaks 
or circular patches of/ dead grass. Some of the more common diseases of 



.turf grasses are: 



He\Liid.n t h os p o rl urn 



Helminth osporium causes leaf spots and root rots • Spots on the leaves 



usually begin as small purplish, reddish-brown areas abo^t the sizeof a 
pinhead.. These enlarge to form^an to light-brown spots with reddish-' 
"brown margins. When the disease is severe, the spots girale the leaves 
at the base and cauise them to yellow. A severe infection 'may cause a general 
fading out of turfgrass. Helminthosporium diseases are mojc^ severe during 
long periods - of wet weather. They devejlop best under^high nitrogen fert- - 

■ • . . I ^ ■ ' - ■ 

ilization. 



,Ru3 ts ^ 

Symptoms are light-yellow flecks .on the leaves, ps these spots enlarge, 
the surface^ of the leaves rupture. Dry ^reddish-brown pustules develop. 
At this BtagBy the spores readily rub off . , The grass' fi:^st becomes light 
yellow, and then rapidly turns tan or light brown as the grass leaves die. 

Rusts' develop best in moderate air temperatures. -The disease i^ -less §ever^e 

.• «* . ■ ■ ' ■ _ ■■ 

on rye grasses grown under/ high^ nitrogen fertilization.'^ 



Pythium Blights 

Pythium blights are among the riiost ''destructive turfgrass diseases. 
Grasses most commonly affected are bentgrasses, Bermuda grasses , fescu^, . 
and rye grasses. The disease is first Seen as small, irregularly-sh^aped, 
wajterso^ked, greasy patches 1/2 to 4 inches in diameter. A cottony^ growth 
may be present- early in the morning. Diseased areas may eventually range 
from 1 to ^O.j-c^eet in diameter. Pythium blights develop best i^n warm, humid 
weather. They are most severe on grass grown under high nitrogen fertilization 




izoctonia Brown^Patch 



Under conditions of close mowing, Rhl^octonia brown patch appears as 
irregularly shaped patches" of , blighted turfgrass that range in size from a 
few inche^ to 2 feet or larger. At .firs t, ^ the patches are purplS-green in , 



color. Th^jf then fade to alight brown. When the grass is wet, the diseased' 
Uently haXTe dark, purplish margin^ (smoke rings) . 



7 

patches fre< 



When hi 



La;h mowing is practiced, the leaves wi ther and rapXd^y -..fade-to a 
light brown. The patches may be ii^egular and r^ge up tt 

. pel 



/ 6/ 

ib 50 feet in dia- 



meter. Rhizoctonia b\own 'patcii develops best during long, peri o^dsc of humid 
weather. The disease usually occurs during ftot weather (80-90 degrees F) . 
.Grass grown upder high nitrogen fertilization is more susceptible to the 
di^ea3e. . (\ - * ^ 

■ ■■ . . . 

Snow Mpld ^ .^^ ' . -» 

and g?:ay ^snow molds are turfgrass diseases that occur in cdld 
weather . A snow cover creates 'an ideal^ situation f or the , dis^as^ tcf 
,de1^l2lpp, but they often odcur in the absence of snow. ' ■ ^..^^ 

^ Snow molds are seen as small patches of tan to light-brown grass, 

5r ■ • ' • , • ' . / ■ 

2 to 4 inches or larger. Pink snow mold spots usually are smaller than 

■ * \ ' ' ' ' * ■ a; 

. gray snow mold spots. With gray snow molds, hard, dark-red bodies are 



embedded in the leaves. 
Slime Molds 



Slime molds appear as' dull-gray to light-blue masses of powdery growth 
on the surfaces of the leaves. They are most common during long periods 
of light rainfall, ^^jioiigh they are' unsightly, they do not damage the 
grass. Controls are not necessary. 
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Fusarlum B^ght 

Fusarlumyb light cause3 brown patches 1 to 3 feet in diameter. The 
patches are similar to those caused by other turfgras^ diseases, but they 
have green tufts (frpg eyes) in the cent^rT Fusarium blight is mostJ). 
severe during periods of high day and night temperatures. Lush grass with 

y 

an accumulation of 1 inch or more of thatch is highly susceptible to severe 
outbreaks. ' - ^^Pi . " , 

F^iVy .Rings ' 

, Fairy rings are seen^as circles of .darker\green, faster-growing turf- 
grass ranging from 2 to several hundred feet in diameter. They are oft^n 
surrounded by mushrooms, toadstools, or ^puf fballs. These fungi may pre- 
vent water from penetrating the soil. ' ■ - ^ . , . - 

Nematddia^ - . 

' Many kinds df». nematodes feed on the roots^of turfgrass^s and reduce ' ^ ' ■ 
tHeir/rLgor. | Nematpde injury may be^confused with nutritl'onal problems, 
insufficient Wter, compact soil, or other factor' which restricts root 
devel^opment. • 

Symptoms of nematode injury include! 

. -thinning or completely killed areas, 
-pale green to yellow color, . ^ . 

( -excessive wilting, and ' ^ 

- -poor response to fertilization. ' * 
Tjhe best waV to identify nematode problems is winh a laboratory exam- 
ination pf soil or plants. 



Disease Controls * - ' 

✓ ■ . ■ i 

Disease-producing agents In turfgrasses can be minimized and In sqjie 

* ■ • •■ :■ 

cases controlled through the use of good management practlc^^^-^urfgrass 

J, . . . . , 

fungicides are available^ for use as preventive sprays or granules. When ai^ 
uucortsaK Q£ a aisease agent occurs. aoDlv. di 
After Infection has occurred, use a preventive fungicide to protect against 



outbreak of a disease agent occtirs', apply, preventive fungicides .itmnediately , 



future infection. Timing of protective fungicide appllcatlohs should b^ . 
^.based on a knowledge of: ^ 
-the life cyfcle of' the fungus, and ^ * . 

-weather conditions that are best for its- parasitic activities. 
Freventive use of a fungicide- is sometimes var ran terd when the location 

has .a history of turfgrass disease. The routine use of fungicides can 

^' , 

prevent ^isease outbreaks in turfgrass, but is an expensive , and potentially 

./ • ■ . • ^ 

harmful practice.^ Your local extension agent can help you identify pest 

problems and select the -correct pesticide.. 
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..WEEDS 



. Any plant can be considered a weed if it is growing where* it is not 
wanted. Bentg^ass, for example, would be.a weed in a bluegrass lawn. To 
plan a go^(<f weed control program, you must: / 
-identify the desirable turfgtass, • 
-identify the existing weeds , and ^ 
-know what pthfer weeds are likely to' become a problem. ' 

Annual Weeds 

r ■ ■ ^ ^ 

Annual weeds complete thetx life cycle in less than one year. Because 

>• • ^ 

climatic conditions influence the timing of the life cycle,, the correct 



. time fpr control varies from place to place, year to yeaV, and from one ' 
species to another. It is often desirable to establish turfgrass in the 
fall so the freezing weather will control sdmner annual ^eeds. ^In estab- 
lished turfgrass, the chemical control^ of' summer annual weeds after midr 
summer may not be necessary or desirable. ^ 
Summer, annual weeds common to tiftfgrass are: 
' c, Broadleaf Weeds Grass Weeds- 

henbit . ^ - ^ crabgrabs . 

kno tweed goosegrass 
' , ^ - spurge bkmyardgrass . 

" • foxtailgrass " ■ _ 

^ ' ' stinkgrass , Y ^ 

■ ■ . ^- • 

^ Winter annuals --are common in new turfgrass. After the first year, 
• • • . ■ . " ■■ • • • - 

good management and dense turfgrass usually provide satisfactory control. 

Examples are: . ^ " . ^ • 

Broadleaf Weeds^ Grass ^Weeds 

-> ' . ' ' ' ^ • ' ' 

. common chickweed. ^r- chea:t^ ^Js-^- 

' \, shepherspurse:' .r--^ ^ ' ■ 

Biennial Weeds ^ 

Biennial weeds normally occur at the same time as perennial broadleaf, 
weeds. Controls are similar. Examples are: roundleaf mallow and wilt 
carrot. » ^ 

Perennial Weeds * ^. 

P 

Perennials, both broadleaf and grasses, occur widely as turfgrass 

weeds. Examples are: • 7 

broadleaf .Weeds • Grass Weeds 

dandelion Bermuda gtass * 

wild garlic bentgrass 

dichondra tall fescue . ^ 

plantain quackgrass 

■ . mquse-ear chickweed nlmblewill 

red sorrel torpedograss 

nutsedge 
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Weed Gcwitrol . ' , , ^ : V ' 4, 

^ The presence of weeds in turfgrass does not always require the V ' - 
use of herbicides • In areas that contain sensitive "plants , it may be 
"better to avoid the use of herbicide's than ^ to risk injury.^ In some 
locations, any kind of plant cover ^ay be betfer than dead plants or b^re • 
ground. - ' - ^ 

Granular formulations are effective for preemergence herbicides. 
Sprays are better for pos temergence control where foliar coverage is 
needed. ^ . 

Broadleaf weeds - Several postemergence hgprbicides are used tc select- 
ively control annual, biennial, and perennial broadleaf weeds in turf- 
grasses. They can be used alone or as combinations of more ^ an one 
active ingredient* Spring and fall applications of postemergeiace herbicides 
normally giye' satis factory control and reduce the possibility of damage to 
^nontarget plants. Yotjng weed3 affi ^usually more siisc:eptiblfe to herbicides. 
Spot treatments are best for scattered ^eed populations. Weather conditions / 
affect control results. 

Grass Weeds - Control of annual grasses is best achieved with: 
-preemergence herbicides for general infestations, 

-spot treatment with pos temergence herbicides for- *lopalized infestations 
Few herbicides are safe^for use on neiii^ly seeded turfgrass. Some preemer- 
gence herbicides applied in'' the spring adversely affect germlriation of turf^ 
grasses seede^^n the fall. Certain varieties of turfgrasses are more prone 
to injury by some herbicides. Check labels fdr precautions . 

Perennial grass we^ds are the most difficult to control. No herbicides 
are available whith will control these weeds without\jdamaging»*cool season^ 
turfgrass. Some Cill selectively c/ntrol them in^afrm season turfgrass^ 
Soil fumlgants and nonselective heraicides are sometimes used. 



INSECTS , 

When examining turfgrass for insects, lopjc for: 
-thinned g^tes, stands, 
-dying or dead patches, * 
• ^ X"'^^^'«:44s<fbIored or withered blades, 
^ -cli^wed or frayed blades, 
. -frass br webbing, 

-small holes, mounds, or fiurrows, or 5 \^ » 

-presence of large numbers of bird and aAimal droppings. 
Some of .themofk troublesome turfgrass insect pests ar6: 

Grubs - ( ' . . . ' 

Grubs are the larvae of hardshelled beetles • They are white; to off- 
white with a brown head and six legs. Grubs damage* grass by eating the\ 
roots . Seriously damaged^ turfg;ass can be rolled" back like a carpet. 
When the grass is rolled, hack', -grubs may' bis found lying in a p-shaped 
position in% the ^*oil. Grubs: are most easily controlled during the -time 
they are actively feeding. 

' ^ . . ^ ; ■ . 

Blllbugs * ' , ' ' ' \^ 

■ • ■ ■ ' ■ ■ ■ ■ -^"^ 

BdJLlliu^s are small, dark-colored beeties|wjLth snouts. Adults lay eggs\. 
in turfgrass items in late spring. The eggs hait^ into legless larvae. The 
larvae eat their way down thj^ stems and into the crowns. Adults feed on ' 

leaves -and stqms, t^^t cause less damage than the larvae. Damage shows up 

) r 

in late sximmer as small dead pa^^hes of turfgrass'. * Damaged plants break off 
at the crown if pulled 'on. * ^ ' 
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Sod Webwor ms . ' ' ^ . ' . 

'Sod' webwoinn: ca^lSrpiirs^^ 1 inch or less^in length. \ They of f- 

.white with parallel rows of small dark spots.. The adults arje cigar-shaped, 
. buff-colore'4_moths. The caterpillars chew off grass stems aid leaves above the 
- soil lineT" Damage shows up as small dfead spots mdny/s6<^fi^^ 

are present, the spots/ join to form large, irregularly shafi/ed bfo^ patches. 
Adult sod' webworms do notsdam^ge turfgrasses. 

Ingect Control ' • • 

^ Insects that attack turfgrass at. or below'. the soil ^r fade can* be 
^ controllecf only by directing ^the pesticide at the sa4l surface and watering 
ip in to contract thef pes ts. Foliage-feeding insehtfe ' cin ^be' controlled .by 
directing the insecticide at the turfgrass foliage. 

Watering in an appil|:ation directed at foliage feeders will ?iove the 
ins^ecticide below the area where^ the i^isectf pest is 'feeding' and the desired \^ 
control will be lost. In some areas, preventive applications of insecticides 
will minimize ^damage from soil insect pests. More than one pest may be 
causing ij^amage at the same tinie.. Each may require different timing and 
placement' of insecticide for control. Be ^ure to consider >this when you 
develop a treatmeiit schedule. Your local extension agent cafe-^ejL^n you 



identify pest problems and select the correct pesticide. . ^ .^^^4' 

■ . ' ^ VERX£BRATE PESTS'^ ^ ^ 

Vertebrate animals may damage large areas of turfgriass while they are 
searching for grubs or 'other soil-infesting insects. Th^y include; 
-mice, , *r 



-voles , 
^ '-skunk^ 
-moles , 
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-raccodns, , i ^ 

\' -foxes, ^ , • ■ ^ ■ V^, ■ ' . 

-squirrels, and ^ ' ' 

B- - •• • " ^ . ■ ' » ' • • 

■ • y V . I » 

•". ' -birds. " . V 

Control of turfgrfess-damag^ng Insects also hfelps control damage by 
vertebrate animals, because it reduces ^ their food supply. T 



\ 4- < • 
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SELF-HELP QUESTIONS ON TURFGRASS • 
Now that you have Studied this section, answer these questions. Write 
the answers with a pencil without referring back to the text. When 'you are 
satisfied with your answjsrs, see if you are correct by checking them in the- 
text. Erase your, answers andwrite in the correct answer if your first, 
answer is wrong. ^ 




1. Dofes high nitrogen fertilization control Helminthospoxjium on turfgrass! 



2. What disease causes dry, reddish-brown pos'tujles on "grasses? 

3. Whaf-are. the d^^ tingufshing sign^ of Pythium- blight? 
^ 4. DcJes Fhizoctonia browp patch generally appear during hot or cold weather 

5. Does^snow mold develop in the absence of snow? ^ 

6. Are slime taolds damaging to grasse^s? ^ 

7. What disease leaves green tufts (frog eyes) in patches of brown grass? 

* 

« ■ - . - ■ 

8. What organisms pften surround fairy rings?" 

* 9. What other causes of grass problems may be mistaken for nematode damage? 



•10. What is a preventajiive fungicide? | 

41 
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11. Why is it desirable from the standpoint of weed con-trol to establish 
a turfgrass' in the fall? , . 

■ / ■ ■ ■ ■ - 



9W 



12. What are some winter annual weeds? 



13. Are perennial weeds common pests pf turfgrass? 



14* -Are granular or spray formulations of herbicides better for postemereence 
V weed control? . ' - 



Are young weeds more susceptible to herbicides than older weeds? 



16. When should spot treatment with a herbicide be used. \* ^ 

17. How dd grubs damage turfgrafeses? ^ 



\ 



18. Wh en does damage of billbug appear? 



19. Describe the caterpillar of the sod webworm. 



20. Will watering ^n insecticides applied toj foliage feeding insects aid 
in their control? 

21. Does control of^nsects aid in the control of vertebrate pests? 

s ■ , ■ ■ ■ ■ - 
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' / \, PEST CONTROL 

Phy to toxicity ' . 

Phytotoxlcity is imdesirable injury to plants. Symptoms of phyto- 



toxicity include: . ' ' • ' 

-leaf drop, ■ ■ ' , 

t-s tun ting, . ' ' 

-overgrowth, 

-discolored fpliage, • . 
-leaf curl, aud • . 

* -stem distortion. * ' . 

. ■ » , ■ 

The cause of phytotoxlcity may be easy, to determine or it may be^ 
subtle and hidden. Pesticides can cause phy to toxicity . Other causes that 
create* similar symptoms are: - 

-insects and disease agents, ' 

-insujEfidient moisture, ' 

-improper fertilization, and' 
^— other adverse growing conditions. / 

-Factors -that may contribute to' pes ticideTphy totoxicity include: 

rhigh air temperature during and immekiatel^ after pesticide applicati 



-excessive rates of pesticide applicatiqn, 

too little water, 
-uneven distribution of pesticide, 

-mixing liquids or emulsifiable concentrates^^^^l^ w^ttable powders, 
-mixing fertilizers with pesticides, an% 
-variety and species differences. 



■ - ~ ■ - - 

-38- 



>Iake special car,e to avoid injury to landscape plants and turfgrass 
.when using herbicides. Some herb^icides leave residues, in spray tanks that 
will injure desirable plants. Use separate ^prayers for^herbicides. 

Environmental Concerns - " . 

To control drift and vaporization: ■ 
-apply pesticides when wind^speeds are low, 

-use lowest practical operating pressure and largest practical j 
' .nozzle opening, 
-keep nozzle as close to target as possible, < ^ 



r 



-avoid ^using airb last sprayers and dug^ters^hen working near ^ensiti 

plants and areas inhabited by animals, 
-do not apply herbicides with airblast sprayers, "and * 
-when possible^' select products with low volatility. 



To control th^ adverse effects of pesticide mbvemetit: 



-use special precautions- ,^heT\ using gesticides on slopes, 
7select 'fKe'least hazardous pes ticide that will do the job, 
-use the lowest effective rate of application , 

j;:tf/^ossible, maintain a "buffer zone between the area to be treated 

and sensitive areas, , ' " 

.'-use mulches, V 
-consider th^ chances of heavy raiil^fall, 
-regulate the amount and duration of irrigation 
-be aware of the .potent^ial for ground water contamination^ and 
-avoid carrying treated material or the pesticide residue^rom the 



target area to other areas. 
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You must know the persistence of pesticides you apply to o^niamentals 

. ■ ' • • ; ' • ■ ■/ 

and turfgrass, especially where: ' j 

• ■ • ^' . ■ ■ ^ 

•adjacent areas may be affected i 

•treated soil is used to grow other plants, or 

•humans, pets, or other animals are present. ' v . 

Repeated applications of some pesticides to the same area may" cause 

harmful residues. * ' % ^^/^ 

. ; . , / . ' ■ \ ■ ^\ • 

Protecting Animals and People 

' ^ Keep animals and people away' during application and until spray has 

dried or dust hdjj^le ttied. Keep them away from areas of potential drift and 

runoff. Remove toys, pet food dishes, birdfeeders, and other articles 

from the site-before applying £C pes,ticide. Do not u^e pesticides when people 

oTi pets cannot be excluded diirfng the reentry period specified on the label. 

' - — — 4 _ 

Application ' ' ' 

Methods of application vary with: * , ^ 

-the kind of pesticide. 



\ 
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-t^-e-Jiost, and ' 

;: -f)....,... ,■ 

'. Application equipment must be able to deliver a thorough coverage of the 
correct amount of ^pesticide to^ the pjant parts which need protection. 

Low-pressure, low-volume sprayers or granular applicators can be used 
for control of:' . 
y •soil or fpliag.e pests of ornamentals, 4" , ■ . 

-diseases of insects on turfgrass, or . - 

-weeds. 

\ • 45 ■ " ; ■ 
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High-pressure hydraulic or aifbiast sprayers are not often used on 
ornamentals or turf grass. You can use them for spraying large trees. 

Area Measurements 

To determine how ^ch. pes tici,^||^ou" will need to do a job, you must 
measure the area to be treated. If 'the area is a rectangle, circle, or 
triangle, simple formulas may be used. 

Rectangles : The area of a' rectangle is foun^.by multiplying the 

^" . • . 
length by the width. Area = Length x Widtli. • 



L 



Circles : The area of ^a circle is the radius (one-half the diameter) 
squared and then multiplied by 3?. 14. Area » 3.14 x ^he radius squared. 



\ 




Triangles : 
the height. 

Area - 



The area. of a triangle is one-half th^ base multiplied by 



b X h 




Irrefgularly shaped .turf grass areas often can be reduced'^ to one or more 

of these common shapes. Calculate the area of each arid add them together 
to obtain the total area. * 

Example: ^ ^ ^ . ' 



4 
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Area A + B + C - Total' Area 
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Another hay is to jBStablish a line dox-m the middle of the property for 
the length, and then measure from side to side at several points along this 
line. Areas with vdry irregular shape reiquire more side to side measurements, 
The^ave^rage of the side measurements can be used with the width/ Jhe area; is 
then ^calculated as a rectangle. ' 
Area ~ Length x Width. 
^Example: , ^ ^ 




Length = line AB ^ ^ 



Width 



5 ' . 



A third method is to convert the area into a circle. From the centei^^ point 
measure distance t\ tlie^.etfge of the area fh 10 to 20 increments. Average, 
/.these measuremenl:s JLo find the av^erage radius. Then calculate the area, using 



the formula for af circle. 



Area. " 3.14 x the radius squared 
Examole: 
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' SELF-HELP QUESTIONS ON PEST CONTROL ~ \ 

Now that you have studied this section, answer these questions,^ Write 
the answers with a pencil without referring back to the text. When you are 
satisfied with your answers, see if you are correct by checking them in the 
texti Erase ypur answer and write the correct a^ngwer if your first answer 
is wrong. v ' * ^ • 

1. t What are some signs of "phytotoxicity? 



2. What ;are some means of avoiding drift Ind vaporization, of pdsticides? 

■ • ■ ■ ■ ^ ■ ' ■ : .. 

' ■ ' ... ' ■" 

3. art icles _sl^uld be removed from^ an area before the area, is sprayed? 

. • 1.. , ■ ■ 

4. What kind of equipment^ should be used to spray large trees? 



/ 



/ o 



I\Taat methods of measurement can be u|^d to, measure irregularly shaped 
areas? ^ ' .i \ 



This information is for educational purposes only. Reference to commercial 
products or trade names does not implj^ discrimination or endorsement by 
the Cooperative Extension Service, Cooperative Extension Service Programs 
ase^open to all without regard to-^race^ color, c^ed, or national origin. 
Issued«in furtherance of cooperative extension work in agriculture and 
home economics, acts of May 8, and June 30,* i914i in cooperation with tjie 
. U. S. Department of Agriculture. Gordon^ E. Guyer, ^irectpr, Cooperative 
Extension Service, Micliigan State University, E J Lansing, MI 488^4- - 
1P-1000-12:76-UP , ' V 
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